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(57) [Abstract] 

[Problem] Flame retardant epoxy resin composition which is s 
upenor in flame resistance , heat resistance and humidity 
resistance solder resistance isoffered. 

[Meaas of Solution] Is displayed with phenol novolac type epo 
xy resin and below-mentioned General Formula 1 compound 
orthe it's hydrolysate which 

[Chemical Forrrula 1] 



( In Formula, R is hydrogen atom , or number of carbon atoms 
1 to 10 aliphatic group or thearomatic group, as for m integer 
of 1 to 4. as for n theinteger of 1 to 4 is displayed respectively. 
) And curing agent essential ingredient is done. 

[Claims)] 
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[Chum I j Is displayed with epoxy resin ( A) and beiow-nrntion 
ed General Formula l conpound orthe it'shydrolysate(B) 
\slnch 

[Chenical Formula l] 



(In Formila, R each one independently, is hydrogen atom, the 
or number of carbon atoms ! to !(! aliphatic group or aromatic 
group, as for m integer of the 1 to 4, a.s for n integer of 1 to 4 is 
displayedrespecti vely. ) And flame resistance epoxy resin 
conposition which designates that essential ingredient it does 
curing agent (C) asfcaturc. 

[Claini2] Proportion of conpound or it's hydroiysate (B) whi 
ch is displayed with General Formula 1, the composition which 
is stated in Claim 1 which is a 5 to 50 weight % vis-a-vis 
thesolid component in compositioa 

[Claim3] As epoxy resin (A), either of Claim 1 or 2 which use 
s novolac type epoxy resin conposition whichis stated in one . 

[Claim4] As epoxy resin (A), with novolac type epoxy resin, 
conposition which is stated in Claim 3which jointly uses 
bisphenol F type epoxy resin or bisphenol A type epoxy resin. 

[Claims] Either of Claims 1 through 4 where epoxy equivalen 
t of epoxy resin (A) is 100 to 500 g'eq theepoxy resin 
conposition which is stated in one . 

[Gaim 6] Furthermore, either of Claims 1 through 5 which co 
ntains organic solvent (D) composition which is stated in one . 

[Claim 7] Content of organic solvent (D), conposition which 
is stated in Claim 6 whichis a ratio which becomes 30 to 70 
weight% with solid component content in conposition. 

[Claim 8] Impregnation and laminating conposition which is 
stated in theClaim6 or 7 in glass cloth laminated board which 
designates that it beconts asfeature. 

[Description of the Invention] 
[(XX) 1] 
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[Technoloacal Field of Invention] Tins invention because it is s 
upenor in aixl lieat resistance and themnisture resistance, to 
have flame resistance which is superior in dehalogenation 
formation ( halogen free), be able louse tor application in 
laminated part material , semiconductor sealant . electrically 
iasulating material , tiber-reintbrced conposite imtenal , the 
paint rmterial , trading nntenal and adhesive material etc, it 
retards useful epoxy resin conposition as laminated board 
(printed circuit boardlwhich is a electrical application especially 
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[0002] 

rpj-; or Art] From until recently, epoxy resin conposition which 
is used combining epoxy resin andthe curing agent, from 
electrical property and point which is superior in cured product 
strengthis widely used for printed circuit board and electrical 
laminate or other electricity electronic material application. 

[0003] These electricity electronic rmterial were used printed ci 
rcuit board , With electrical laminate etc, because it can seek 
high flam; resistance (UL - 94 V - 0), epoxy resin which the 
usually halogenation is done is used, with for exanple glass 
epoxy laminated board, generallythe bisphenol A type epoxy 
resin which bromination is done is designated as main raw 
rmterial conponent as theFR - 4 grade, in order to grant heat 
resistance to this, conposition which corrbinesthe 
dicyanodianide which is a epoxy resin and a latent curing agent 
which jointly use phenol novolac type epoxy resin andthe 
cresol novolac type epoxy resin etc is used. 

[0004] However, recently, from problem of influence to enviro 
nrrent whichacconpanies incineration of waste which includes 
halogen type flame retardant, lsdecreased does halogen, or 
flam: retardant forrrulation which does not use halogen 
isstrongly sought, additive type phosphorus type flame 
retardant and reacting form phosphorus type flame retardant 
than past are more widely used as technologywhich is substituted 
to flame retardation formulation due to this kind of halogen,, 
theconposition which jointly uses nitrogen corrpound , 
aromatic phosphate ester and inorganic compound isdisclosed in 
for exanple Patent No. 2846964 disclosure . 

[0005] 

[Problems to be Solved by the Invention] But. because with flam 
e retardation due to contined use of nitrogen conpound andthe 
aromatic phosphate ester which are stated in aforementioned 
Patent No. 2846964 disclosure effect of suffrcicntdiflicult 
nature characteristic grant considerably besides it isIow.is 
inferior to also heat resistance and moisture resistance only- 
low laminated board it canacquire in humidity resistance solder 
resistance. In additioa as stated in said disclosure , in order that 
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difficult aitureetfect is supplied, even when assuming, that 
inorganic conpound wasjointlyused. assuming, that it jointly 
used inorganic conpound, was lowafter all level of difficult 
nature effect still, inpregnability decreaseaixl water resistance 
decrease to glass cloth of varnish did to coire furthermorew-ith 
inorganic conptumd eontnned use humdity resistance solder 
resistance problem that umted decreases. 

[(XX)6] Problem That Tins (mention Seeks to Solve, as it is sip 
enor in tlanie retarding ciTect, is to offer flame retardant 
epoxy resin conposition otihc halogen free which is superior in 
basic characteristic of heat resistance and humdity resistance 
solder resistance or other epoxy resin cured product. 

[0007] 

[Means to Solve the Problem,] Tins invention, in order that ab 
ove-rrentioned problem is solved, as thedifficult nature effect 
which is superior by using phosphorus atom-containing 
conpound of thespecific coastruction result of diligent 
investigation, as flame retardant of nonhalogen-based. 
isrevealed, discovered fact that humidity resistance solder 
resistance of laminated boardwhich is acquired can be improved 
rapidly and this invention reached toconpletioa 

[0008] Namely, as for this invention, conpound or it's hydrol 
ysate ( B) which is displayedwith epoxy resin ( A) and below- 
mentioned General Formula 1 (Below , this " conpound (B) 
you briefly describe") 

[0009] 

[Chemical Formula 2] 
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(In Formula, R each one independently, is hydrogen atom, the 
or ninrber of carbon atoms 1 to 10 aliphatic group or aromatic 
group, as for m integer of the 1 to 4, as for n integer of 1 to 4 is 
displayedrespectively. ) And impregnation and laminating 
flams resistance epoxy resin conposition whichdesignates that 
essential ingredient it does curing agent (C) as feature, and 
conpositionwhich furthermore includes organic solvent (D) in 
this in glass cloth, it rcgardsthe laminated board which 
designates that it becomes as feature. 

[(X) 10] Fpoxy resin ( A) which is used with this invention is not 
restricted especially, this invention being halogen free, epoxy 
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resin of halogen atonvtfee is desirable lionlhe tact tlvit 
di fhcult rature efiect which is superior isrevealed. I Iere, epoxy 
resin of halogen atom-tree, when producing epoxy resia 
lialogen atom isnot included in starting nuterial phenolic resin 
which reacts with epichlorohydnn or or it is aepoxy resin 
which nixlified is not done substantially with halogen atom 
Namely, chlorine traction which is nixed by use ot 
conventional epiclilorohydnn may include.it is desirable to be a 
halogen atom quantitative 5(XX) ppmor less concretely. 

[001 1J As this kind of epoxy resin (A), tor example bisphenol 
A type epoxy resin , bisphenol K type epoxy resin and 
bisphenol AD type epoxy resin .the tetrantthyl bisphenol A 
type epoxy resin and bisphenol S form epoxy resin or other 
bisphenol type epoxy resin : resorcinnl diglyeidyl ether and 
dimethyl bisphenol C diglyeidyl ether or other other 
bifunetional type epoxy resin ; diglyeidyl ether of 1,6-di 
hydroxy naphthalene, it possesses 1.6-di glycidyl oxy 
naphthalenic epoxy resin , 1 - (2,7-di glycid>'l oxy naphthyl ) - 
1 - (2 - glycidyl oxy naphthyl ) methane , 1,1 - bis(2.7-di 
glycidyl oxy naphthyl ) methane and 1 , 1 - bis (2.7-di glycidyl 
oxy naphthyl) - 1 - phenyl - methane or other fused nng 
skeleton epoxy resin ; phenol novolac type epoxy resin , 
cresol novolac type epoxy resin , bisphenol A novolac type 
epoxy resin and bisphenol AD novolak resin or other novolac 
type epoxy resin ; polyglycidyl ether or other phenol aralkyl 
type epoxy resin of phenol - p - xylene glycol dimethyl 
ether condensation polymer; It possesses epoxidized substance 
or other cyclic aliphatic skeleton of epoxy resin , possess 
tncyclo decene oxide group epoxy resin .possess cyclobutene 
oxide group epoxy resin and dicyclopentadiene which possess 
cyclohexene oxide group theepoxy resin ; diglyeidyl phthalate 
ester , tetrahydrophthalic acid diglyeidyl ester , 
hexahydrophthalic acid diglyeidyl ester , diglyeidyl p- 
hydroxybenzoic acid , dimer acid glycidyl ester and triglycidyl 
ester or other glycidyl ester type epoxy resin ;the diglyeidyl 
aniline, terra glycidyl amino diphenylmethane , tnglycidyl p- 
aninophenol , tetra glycidyl meta xylylene diamine , 
diglyeidyl toluidine and tetra glycidyl bis aminomethyl 
cyclohexane or other glycidyl amine type epoxy resin ;the 
diglyeidyl hydantoin , glycidyl glycidoxy alkyl hydantoinor 
other hydantom type epoxy resin, trial lyl isocyanurate and 
tnglycidyl isocyanurate or other heterocyclic epoxy resin ; 
fluoroglycmol tnglycidyl ether , tnhydroxy biphenyl tnglycidyl 
ether .the tnhydroxy phenyl methane tnglycidyl ether , 
glycenne triglycidyl ether , 2 - [4 - (2,3 - epoxy propoxy) 
phenyl] - 2 - [4 - [1.1 - bis [4 - (2,3 - epoxy propoxy) phenyl] 
ethyl] phenyl] propane and 1 ,3 - bis [4 - [ 1 - [4 - (2.3 - epoxy 
propoxy) phenyl] - 1 - [4 - [1 - [4 - (2,3 - epoxy propoxy) 
phenyl] - 1 - methylethyl] phenyl] ethyl] phenoxy] - 2 - 
propanol or other tn functional type epoxy resin ; you can 
hstthe tetrahydroxy phenylethane tetra glycidyl ether , tetra 
glycidyl benzophenone , bisresorcinol tetra glycidyl ether and 
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letra glycidoxy biphenyl or otlier quaternary type epoxy resin 
etc. These epoxy resin, are not something where is linited in 
onlv l knxl atthe tine of use are sonrthing which conbined use 
of 2 kinds or mireor various modified is done aixl are usable. 
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[0012] And epoxy resin and rovolac type epoxy resin which 
possess fused ring skeleton from point where especially difficult 
nature characteristic inprovement effect isremarkable are 
desirable in among these, novolac type epoxy resin , 
especiallyphenol novolac type epoxy resin or cresol novolac 
type epoxy resin are desirable from point which among them 
issupenor in heat resistance and moisture resistance. 

[0013] In addition, regarding to this invention, case where it us 
es theaforementioned novolac type epoxy resin, with this it is 
desirable from point wherejointly using bisphenol type epoxy 
resin , especially bisphenol A type epoxy resin or bisphenol F 
type epoxy resin is supenorin improvement effect of fluidity. 
Here, of bisphenol type epoxy resin and portion used of 
phenol novolac type epoxy resin or cresol novolak resin is 
notsomething which especially is restricted, impregnability to 
glass cloth, from point of humidity resistance solder resistance 
of laminated board, ofthe bisphenol type epoxy resin and with 
weight ratio of phenol novolac type epoxy resin or cresol 
novolak resin, it lsdesirable to be a former / the latter =(5/95) 
to (50/50). 

[0014] Epoxy equivalent of epoxy resin (A) which is used with t 
his invention is not somethingwhich especially is restricted. 
Case where it makes final cured product it is superior in heat 
resistance and the adhesion, case where it makes especially 
laminated board frompointwhich is superior in humidity 
resistance solder resistance, 100 to 500g/eq is desirable. When 
epoxy equivalent of epoxy resin (A) is 100 g/eq or greater, 
adhesion becomes very/satisfactory ones, in addition, when 
epoxy equivalent is below 500 g'eq , the heat resistance 
improves rapidly, becomes something which is superior very 
inthe humidity resistance solder resistance of laminated board. 
In addition, from point where these perfornnnce become more 
reniirkablethe 1 50 to 350 g eq is more desirable even among 
them Furthermore when aforementioned sort, plural it 
jointlyuses epoxy resia epoxy equivalent referred to here is 
value with blended epoxy resin entirety. 
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[0 0 15] *ftWX'mv%ttt;m B ii. Tld-Ss 




R(n) 



[00 1 5] Conpound (B) which is used with this '.mention is com 
pound . or that's hydrolysate which are shown with below - 
nxnitionedCieneral Forniila 1. is sonrthingwhich mints 
difficult nature effect which is superior in theepoxy resin 
composition of this invention. 

[0016] 

[Cheincal Forniila 3] 



, xiz&m\%+®. 1 ~ 1 onmfofeM^L < 

X-h L ). mli1 ~4<Dg$, nl*1 ~ ^gl&^tl-f 

tiHT, (SI. ffiHH^S! 1 ~ 1 OCDfllffiSSSL < li£ 

^Pt'JUS. t - ^^;US. sec- ^^JUS, 7i-Jll 

Hfr'^ If bM. 



[0 0 17] $fc, 1 T?^$nS1b-&tl0*D*» 



[0 0 18] 
[1t4] 

R(m). 



r 




R(n) 



— SSi 2 



0-P-OH OH 
H 



Here, in General Forrmla 1, Reach one independently, is hydr 
ogen atom ,the or number of carbon atoms 1 to 1 0 aliphatic 
group or aromatic group, as for m integer of the 1 to 4, as for n 
integer of 1 to4isajsplayedrespectively. Furthermore you 
can list methyl group , ethyl group , isopropyl group ,the t- 
butyl group , s - butyl group and phenyl group etc concretely 
as number of carbon atoms 1 to 10 aliphatic group or 
thearomatic group. 

[001 7] In addition, hydrolysate of conpound which is shown wi 
th General Formula 1, itis displayed concretely with below- 
mentioned General Formula 2. 

[0018] 

[Chemical Formula 4] 



ZZX\ -HS5t2 iffflR, m&Tinli, 



-AM 1 <Dt 



[0019] ztibdXffrt-t. ^izmmh^iz^L< 

J-Xfo&ZttmtLiy, ttz. MK&O&frh-l&jX. 
2iy t-«Sxt1©75^»$L<, i-)T, ftt--<§it 
1 IZfcPX Ri<7K.mJM ±XfoZ> 9. 1 0-th'n-9- 
1 0-t^7/7it>l-U>-1 O-t^r'y 



Here, Rin General Fornxila 2, mand n, in case of General For 
mula 1 and issynonymous. 

[00 1 9] It is desirable even among these for R to be hydrogen at 
omfromthe point which is superior considerably in especially 
djflicultnature effect in General Formula 1 or General Fornxila 
2. In addition. General Forniila 1 is more desirable from point 
of water resistancein conparison with General Forniila 2 , 
depending, 9, 1 0 - hydro - 9 - oxa - 10 - phospha 
phenanthrene -10- oxidewhere R is hydrogen atom in 
especially General Fornxila 1 is mostdesirable. 
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[0020] i.B> fflSfflMi-ii^i-Siligii 

/\T >XICfStl.-5^*^j^lI 10~4 OMM°b(DKBlA < 
5rfl.lv, 1t£fe (B) li^^DS(7)itf*^!i: LT 

vfflPM f A j <h Jx f -5 *l I- I.TtSlv 



[0021] (B) ^^46x^+v«4fll 

i A) iSK^ii-^iCiS;, #J;ll£2 0~2 0 0"C<D;JL5 

«i LTli7K^1b^- hUOA. *8Hb* U 0AH<07;U 

A ';£Jl7Kigtb%. h'JXf;l/7;>. 

^7 5>^CDM = $7 5>. f h^^fJl-Tvt-^i 

? D7-f KUCDtM^V^x^Ai^, -fijf'/-^ 

it-Sty) (Bi AfigSEtS^-r-SCirtfe^ro-c 
(A) £ LT/NPy>IS^-^^^OTX7H+vfflBl^ffl^ 
t, 0) £ ffl I ^ C £ tfttf $. Ll v, 

[0022] *%WT-&mt h&itfti cc: tLris. 

13 I - Pfi £ $ ft * t © f 1 1 & < - US M 4~ x tH * •> tit Bi ffl © 

>v7Sh\ -T 5 £*'./- BF3 -7 5>S£l*. ?'7 
6147 5 >miit$\ ; ^7i;b 
>v7S>. y7;/v7i;jM5i>, v7£/v7 
x^^X^^>4i*C0^t^7 5>^. ■^00{fi > y^P 

7 r-tf 'j zf ^-hot^sus^ -a *-r Stilts 

7iy-yUSI<t b l J7v>IS<t7;Uf : t K£|©;ft£fe|£ 

/iii^^^i; 7i;-ji; **7-v^ffiBI. 

t*X7xy-;UA/rH7-V7iK8l, 7i 
B. SUjoSuulfc, 8ft7K^*-*t Kap^juffi, »;Kt 
c^bCO{Hb^Jii*54tffifflLr t. 2aiu±WfflLr 

[0 0 2 3] *^BJlCOfflf?)cK!)IJ, ^te&fcij (Dj 

:CfgfflLSI)Sffii§?i| (Dj tLTIi. ^i; 
IS^ft-St.tDTMJ&l^. 7irr>, 



[(HO)] There is not especially restriction in amount used ot the 
above-mentioned conpound ( B). It is desirable to be a range 
which becomes 5 to 50 weight'io vis-a-vis thesolid conponent 
in conposition. Namely, it bmmra something which is 
superior in mechnical property besidesdifficult nature effect 
improves rapidly regarding 5 weight " » or more.regarding 50 
wl K o or less. Range of especially l() to 40 weight" o is desirable 
from point which issupenor in these balances. In addition, 
compound ( B ) may use as llaire retardant ot addition type and, 
inaddition reacting with epoxy resin ( A) beforehand you use, or 
to react withthe epoxy resin (A) in time of curing reaction you 
are good. 

[(X)21 ] Here, compound ( B) it reacts with epoxy resin (A) beto 
rehand, if it should havereacted under temperature condition of 
for example 20 to 200 °C. said reaction may be no catalyst, 
but under catalyst existing it isdesirable to do, you can list 
sodium hydroxide , potassium hydroxide or other alkali metal 
hydroxide , tnethylamne , the benzyl dimethyl amne or other 
tertiary amine , tetramethyl ammonium chloride or oilier 
quaternary ammonium salt . imidazole compound , 
tnphenylphosphine and quaternary' phosphonium salt etc as 
catalystwhich it can use. In addition but under solvent existing 
it is possible to react, becausethere are also times when 
conpound (B) reacts with solvent, it isdesirable to do under 
sol ventless. In addition, when epoxy resin of halogen atom- 
free is used as epoxy resin (A), it isdesirable to use those of 
halogen atom-free, as catalyst which wasinscnbed. 

[0022] And if are not something which especially is limited as c 
uring agent (C)which is used with this invention, are curing 
agent for general epoxy resin in each casecan use, but for 
example dicyanodi amide , imidazole , BF3 - amine complex 
and guanidine derivative or other latent amine hardener ; 
metaphenylene diamine , dianino diphenylmethane and 
diamno diphenylsulfone or other aromatic amines , in additioa 
curing agent whichcontains cyclo phosphazene oligomer or 
other nitrogen atom; blend or condensate of conpound or 
phenolsand tnazine ring and aldehydes which possess phenols 
and triazine ring; youcan list phenol novolak resin , cresol 
novolak resin , bisphenol A novolak resin , phenol aralkyl 
resin, polyamide resin , the maleic anhydride , phthalic 
anhydride, hexahydrophthalic acid anhydride and 
pyromellitic anhydride or other acid anhydride-based curing 
agent etc. Using and 2 kinds or more it is possible to jointly use 
these curing agent with thealone, but dicyanodiamtde is most 
desirable from point which issupenor in flame resistance. 

[0023] Next, it can designate conposition of this invention, as 
varnish for thelaninated board byjointly using organic solvent 
(D). It is not something which especially is limited as organic 
solvent (D) which itcan use here. You can list for example 
acetone, ntthylethyiketone , toluene, xylene, methyl 
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^rh>. mm^i-ll. x^U>^'J 3-/1.?; x 
— xJU. N, N-/>fJ^JLA7 5 K. > $ / — x£ 
/-JK -fV7PtJl-7(l'3-Jk n z' — > 

ili:i-2il£f;l;5:. *tiiii±<» LtSfflt & C 

[0 0 2 4] ^ffi^S'l ;Di fltefflMliftl-fllSS^riS 

7 0 Il°-b t U 5 35 SIT £> 5> Z 1 1 $ L I v, 



[0 0 2 5] *^EtjOx^*vftt§|ffif$t]ii, .tfH.&fS 



[0 0 2 6] ^^B^x^ + vffillffifS^l^li, Jbi: 
^SIcfECTfl't?©®^^. st««*J, 3t«£i|?f 



[0 0 2 7] *^B^ffl/$fe^^-&73;il-li^l^*'lffiii 
B-Sg i LTi**v$li ;A) <t -It 
£«D iB) £J£JS£-tr-o^T?$M;3'l (C) £i§.-£;ti>J5 
cA) , iB) . (C) <0£f£tt£&*£1£;iai| ( 
D) lc;§^Lfcft. ;g^-T*75;±. (A) . i B t £^ 
*£;f$'l CD) l^,§»Ltc«jSI;t;^lc, (C) 
iD' lci§« LfciSiS^Jl^-r*^ . (B'i , id 
ID) (;;§«Lfcffill;-S;"S(;, (A) 
;§£|J D) lc;§S?Lf;;S«^;I^-f-§)^;4, IB) &tf 
(C> £*r«ti§SiJ (D) lcj§»Lfc»Bgjt«lc, i.A'i 



[0 0 2 8] EIDi LT^bH**f£^(»*§fi)c^ii 
, CD) £Hl£ffl©9-;*£ Lt 



[0 0 2 9] £f;, l*ffiL^*^0X**v$B!ffl.F$ 



isobutyl ketone .the ethyl acetate , ethylene glycol 
mononx'thyl ether . N, N- dinrthylforntimide , nrthanol . 
ethanol . the isopropyl alcohol . n - butanol . methoxy 
propanol . ethyl carbitol . toluene and cycioliexaix>ne etc. 
These solvent appropriately using 2 kinds or, as nixed solvent 
above tliatare possible. 

[0024] Amount used of organic solvent (D) is not sonvtlung w 
hich especially isrestricted. inpregnability to substrate when 
prepreg is drawn up, frompointwhich is superior in resin 
deposition characteristic, it is desirable to be arange which 
becomes solid conponent concentration 30 to 70 weight%. 

[0025] Epoxy resin eonposition of this invention turthermjre 
can jointly use curing promoter ( E) inaddition to above- 
nientioned each conponent. It is not something which 
especially is limited as curing promoter ( E) which itcan use. 
tertiary amine, various imidazoles and terniery phosphines or 
various metal compound etclike for exanple benzyl dimethyl 
amine are listed. 

[0026] Furthermore is possible fact that according to need vario 
us curing agent , additive, flame retardant and filler etc are 
combined appropriately to epoxy resin eonposition of thethis 
invention. 

[0027] Method where there is not especially restriction in meth 
od whtch obtatas composition of this invention, epoxy resin 
(A) and compound (B) reactingas for exanple first stage, next 
it mxes curing agent (C). After melting each component of 
(A), (B), (C) in each organic solvent (D), method omixing. In 
resin solution which melts (A), (B) in organic solvent (D), 
metlxxl of mxingthe solution which melts (Q in organic 
solvent (D). In resin solution which melts (B)and(Qin 
organic solvent ( D), methodof mixing solution which melts (A) 
in organic solvent ( D). You can list method which combines 
(A) to resin solution which rreltsthe (B) and (C) in organic 
solvent (D). 

[0028] When organic solvent (D) is included, be able to use, as 
varnish for laminated boardconcretely, said varnish in glass 
cloth impregnating to make prepreg,this specified number of 
layers piling up, it can designate eonposition of this 
inventionwhich is acquired in this way, as laminated board of 
this invention by heated compression moldingdoing. As it 
possesses difficult nature effect which is superior in the halogen 
free, humidity resistance solder resistance it can improve 
lamnated board of this invention which isacquired in this way, 
rapidly from fact that also heat resistance andthe moisture 
resistance are satisfactory. 

[(X)29] In addition, before other than \-arnish application for th 
is kind of lamnated board, the sein conductor sealant and 

P. 10 
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[r?-X0fJl*] M >J5i^^Ht£^£ii<Mb 

K © ;1 £ ;t ft I - ;t $ L T ;1 £ L /; & , H I ^ W it (£ it S ij 
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6 0 % <t & 3 £ 3 l-IHg L f;. 



[0 0 3 1 ] £tz. iiitiimmti. $81(1 St. 
®1b#J, 'J >lf -f #Wlb£t)<7)£ft} 1 0 OSUI-ttLTO 

[0 0 3 2] 



*'5^?DX TWEA 7628 H258 



:8 

7'J71/yitM : 160°C/3» 

**1b£ft : 170°C, 40kg/cm2T'lHr B 1 

fSSft^g : 1.6mm 

: 4C : , 

[0 0 3 3] 



electrically insulating niuenal or other various electricity 
electronic part . it can apply epoxy resm composition of this 
inventionwhich was inscribed to also tiber-reinforceti 
conpositcniitenal , paint nut cnal , niilding niiteria! and the 
adhesive niitenal etc. 

[0030] 

[Working Examples)] Working Example 1 to 6 and Conparati 
ve Hxanple 1 

With conciliation of Table 1 you adjusted varnish with thebclo 
w-mmtioned method, as description below hardened with 
conditionand nude on an expenntntal basis two-sided copper 
clad laminated board dd \ anousappraisal . result is shown in 
Table I. 

[Adjustment of varnish] Melting phosphorus atom content co 
n pound and curing agent in nixed solution of themethyl 
eel losol ve and N,N-dinrthyiibrmamide, after mixing, in order 
for nonvolatile fraction (N.V.) of finally compositionto 
become 60 % there curing promoter ( 2 - ethyl - 4 - methyl 
imidazole ) with including with epoxy resin,you adjusted varnish. 

[0031] In addition, curing promoter made ratio which becomes 
0.1 partvis-a-\is resin (total of epoxy resin, curing agent 
and phosphorus atom content compound) 100 parts. 

[0032] 

[ laminated board preparation condtion ] 

Substrate : 180 m; Nitto Boseki Co. Ltd. (DB 69-0 

53-9622) nuke 

Glass cloth "WEA7628 H258" 

Number of plies : 8 

Prepreg conversion condition : 1 60 °C / 3 nin 

Copper foil : 35 m; Furukawa circuit wheel KKmak 

e 

Curing condition : With 170 °C and 40 kg'crrC 1 hour 
Molding rear plate thick : 1 .6 nm 
Resin content : 40% 
[0033] 
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{ property lest condition ] 
Burning test : 1 1 conform; to UL-94 vert ical test . 









( ilass transition tenperatitre : It adninisters etching and cop 
per foil after remmng, it nmsureswith DMA . 






— K3"C/mi n 






Rate of tenperature rise 3 °C7mn 




£• 1 O O'CCD 


1 lunidity resistance .solder resistance : Test piece (25 mmX 
50 nni) in boiling distilled water of 1(X) T 2 hours danpen 






second 


After cough, test piece in .solder bath of 260 T 30 
rrrnersion 










Doing, you observed state change of front and back. 




O: 




L 






circ: Change in external appearance none 


1«T, 


A: 


fi8 5mnlil~F<0J&;rl.;J<5 




: Swelling of diameter 5 rrrnor less 5 or less . 


x : 


if fl 5 mm J: y l^J&ft 


rrence. 


X : Are 1 arger than di ameter 5 mm swel 1 i ng occu 
or diameter 5 iimor lesswhich 






fljgtltf 6 








Swelling 6 or more 


[0 0 3 4] 










[0034] 








1 






[Table 1 






1 

*A« t 






] 






' *y#}B| \-775 


1 0 0 




7 0 


7 0 






N690 




1 C 0 






2 0 




1055 






3 0 




8 0 




830 








3 0 






>KT- 1 HCA 


1 8 


2 0 


2 2 


2 0 






aWfcfrfe RDP 










3 0 




Wffc#l DICY 


5. 5 


4- 9 


4 . 5 


5. 7 






LA- 7052 










5 2 






V-0 


V-0 


V-0 


v-o 


V- 1 _ 






i n r» 


1 0 0 


1 '3 0 


1 ti 0 






am:-: .- •• -•■ 















[0035] ft, % 1 g^ffl&sw&tm^iiiiiTffla 



[0035] Furthermore each starting material and code in Table l 
are as follows. 
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TN- 7 7 5 J 7 x / — JU/ #7 -y "7 5^ X * + -> 

$81 i^B^-O^lt^XH (ft) $K Sfa* [EP I 
CLON N-775] . I^vli 1 9 0 g/ e q 

) 

(*B*-l">-+1t?I16 (ft) [EP 1 

CLON N-6 9 0] It-+'>SS 2 1 6 g / e q ; 

(1 0 5 5J tX7iy-lbA¥l*^vtaia ' 

7vB*^ >3Mt?lHft*#ttM, I» n »« [EPICL 
ON 1 0 5 5] i*tvisl4 7 0 g/8q) 

f 8 3 Oj t"X 7 x /' — i'u F g-uti^r ->$B! (7^ 

H*^ > + 1t=?I*ft5*£ttM, [EP 1 CLO 

N 8 30] I^vSH 72g/eq] 

THCAj 9. 1 0- t KP- 9 1 0 

-,ta7/7it>hU>-1 (Hit (ft) 

$!L [HCA] ) 

r 2 E 4 M Z J 2-ifil-4-^fll^-'f 

TRDPJ b , ;il.v)l'V7i-JrtX7i-h ( 

[ft<05?M*lt£tt$3. Sp°p* [RDP] ) 

[0 0 3 6] 

£DS*^ttl:fhSAP7 ! >7 'J-(75ltK*x7h"^vtli§| 



"N- 775" : Phenol novolac type epoxy resin ( Dainippon In 
k&CheincalsInc. ( DB 69-05745 1 2 ) mike, tradename 
[Epiclon N- 775] and epoxy equivalent 190 g eq ) 

"N - 690" : Cresol novolac type epoxy resin ( Dainippon In 
k&OieiricalsInc. (DB 69-05745 12) make and tradename 
[Epiclon N - 690 J epoxy equivalent 2 1 6 g eq ) 

" 1 055" : Bisphenol A type epoxy resin ( Dainippon Ink & C 
hemcals Inc. (DB 69-0574512) nuke and tradename [Epiclon 
1055] epoxy equivalent 470 geq ) 

"830" : Bisphenoi F type ejxjxy resin ( Damippon Ink & Ch 
emcals Inc. (DB 69-057-4512) make and tradename [Epiclon 
830] epoxy equivalent 1 72 g'eq ) 

"HCA" : 9,10 - hydro - 9 - oxa - 10 - phospha phenanthr 
ene- 10 -oxide (SankoLtd. make, tradename : [HCA]) 

"2H4MZ" : 2 - ethyl - 4 - methyl - imidazole 

"RDP" : ^ sol sill biphenyl phosphate ( Ajinomoto Co. Inc. 
( DB 69-054-6 1 63 ) nuke and tradename [RDP] ) 

[0036] 

[Effects of the Invention] According to this invention, as it is s 
uperior in difficult nature eflfect,the flame retardant epoxy resin 
composition of halogen free which is superior in basic 
characteristic of heat resistance andthe humidity resistance 
solder resistance or other epoxy resin cured product can be 
offered. 
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